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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a measuring 
method of a mold permeability which automatically 
measures the permeability of the mold after burning in a 
short time without deviation, by feeding gas into the 
inner part of the mold, controlling the pressure at the 
inlet side of the mold to a constant and obtaining the 
permeability of the mold from flow rate of the gas at this 
time. 

SOLUTION: The mold 1 is set into a gas feeding system 
2 under condition of closing a control valve 6 and a gas 
feeding valve 8. The flow rate of the gas flowing the gas 
feeding system 2 is controlled with a control valve 6 and 
also, the pressure of the gas flowing the gas feeding 
system 2 is measured with a pressure gage 9 under 
condition of opening the gas feeding valve 8. When this 
pressure becomes a setting pressure, the control valve 6 
is controlled through a control computing element 12, 
and the pressure of the gas flowing the gas feeding 
system 2 is held to the setting pressure. The flow rate of 

the gas at this time is obtd. with a flow meter 7 and the permeability of the mold 1 is calculated 
through a permeability calculator 13 from this flow rate and displayed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The permeability measuring method of the mold characterized by facing measuring the 
permeability of mold, feeding a gas into the interior of mold, controlling uniformly the pressure by the side 
of entering mold, and calculating the permeability of mold from the flow rate of the gas at that time. 
[Claim 2] The permeability measuring method of the mold according to claim 1 which measures gaseous 
temperature and amends a gaseous flow rate. 

[Claim 3] The permeability measuring device of the mold characterized by to have offered a count means 
calculate the permeability of mold from the flow rate of the gas which measured with the gas feeding system 
which feeds a gas into the interior of mold, the pressure gage which measure the pressure of the gas which 
flows a gas feeding system, the control valve which control uniformly the pressure of the gas which flows a 
gas feeding system, the flowmeter which measure the flow rate of a gas when the gaseous pressure is 
controlled uniformly, and a flowmeter. 

[Claim 4] The permeability measuring device of the mold according to claim 3 which has offered the 
thermometer which amends a gaseous flow rate with gaseous temperature. 

[Claim 5] The permeability measuring method of the mold characterized by facing measuring the 
permeability of mold, attracting the gas inside mold from the exterior of mold, controlling uniformly the 
pressure by the side of mold appearance, and calculating the permeability of mold from the flow rate of the 
gas at that time. 

[Claim 6] The permeability measuring method of the mold according to claim 5 which measures gaseous 
temperature and amends a gaseous flow rate. 

[Claim 7] The permeability measuring device of the mold characterized by to have offered a count means 
calculate the permeability of mold from the flow rate of the gas which measured with the gas attraction 
system which attracts the gas inside mold from the exterior of mold, the pressure gage which measure the 
pressure of the gas which flows a gas attraction system, the control valve which control uniformly the 
pressure of the gas which flows a gas attraction system, the flowmeter which measure the flow rate of a gas 
when a gaseous pressure is controlled uniformly, and a flowmeter. 

[Claim 8] The permeability measuring device of the mold according to claim 7 which has offered the 
thermometer which amends a gaseous flow rate with gaseous temperature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the permeability measuring method and permeability 
measuring device of suitable mold to measure the permeability of mold especially about the mold used for 
casting of a metal. 
[0002] 

[Description of the Prior Art] As conditions required of the mold used for casting a metal molten metal and 
manufacturing a cast For example, the thing for which (1) molding nature is good and has hardness and 
permeability in moderate strength, (2) The temperature of having suitable thermal conductivity and (3) 
metal molten metal and heat can be borne enough, (4) — fitness — not becoming causes, such as having 
collapsibility, not having an adverse effect on (5) casts, (6) public nuisances, and work environment 
degradation, and (7) — a cheap thing etc. can be raised. 

[0003] And it is important in order that there being permeability of mold as described above as one of the 
conditions required of such mold, and grasping before casting the permeability of mold may manufacture a 
quality cast. 

[0004] It is JIS as an approach of facing grasping before casting the permeability of such mold 
conventionally, and examining the permeability of molding sand (condition which burns molding sand and 
is not more firmly) itself. Z There are some which were enacted by 2603. 

[0005] This JIS Z The permeability test approach of the molding sand enacted by 2603 is enforced using the 
permeability test machine shown in drawing 5 . 

[0006] Permeability here lets a fixed test piece pass, and means the value expressed at the rate at which the 
air of a fixed pressure flows. 

[0007] The cistern 103 into which the permeability test machine 101 shown in drawing 5 put water 102, The 
drum 106 on which the air space 105 is formed in the condition of having offered the weight 104 on the 
soffit and having put in in the cistern 103, The outer tube 107 of the immobilization attached in the cistern 
103, and the movable inner tube 108 attached in the drum 106, The trial cylinder 1 1 1 connected through the 
airtight material 1 10 between the three-way cock 109 linked to an outer tube 107, and the three-way cock 
109, It is what makes the structure which offered the water column pressure gage 112 connected to the trial 
cylinder 1 1 1 through the airtight material 110, and the sample 1 13 is formed in the trial cylinder 111. 
[0008] This porosity tester 101 is that to which gage pressure maintains 10**0.05cm of water columns at by 
the quiescent state, and can send 2000ml air at the rate of 300 or more ml/sec under that pressure at the time 
of a 1000ml air content. An airtight has the amount of drum sedimentation of 25mm or less in 24 hours, and, 
similarly is JIS. Z The permeability of the sample 113 which the molding sand enacted by 2603 stuck, stuck 
according to the hammer-hardening operation standard, and was hardened shall be measured. 
[0009] on the other hand, by such permeability test approach of molding sand, since he is trying to measure 
the permeability about what burns molding sand and is not more firmly, it will become actual more near « 
as — burning — harder ** — ******** — to enable it to measure permeability is also desired. 
[0010] As the permeability test machine 101 shown in drawing 5 is changed a little in that case and it is 
shown in drawing 6 , so, in the trial cylinder 111 The calcinated ping-pong ball sample 1 1 5 is connected 
through a hose 1 14. He was trying to measure the permeability of the ping-pong ball sample 115, i.e., the 
calcinated mold, by measuring the time amount (sec) to which the air of delivery and the fixed volume 
(1000ml) passes air in the ping-pong ball sample 1 15 by the about 1 constant-pressure force by the self- 
weight of a drum 1 06. 
[0011] 
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[Problem(s) to be Solved by the Invention] however, in the permeability measurement test method and 
testing device using a ping-pong ball sample after such baking Although it is fully possible to measure the 
permeability of baked harder ****** ? long time amount is needed for measurement, Since there was a 
trouble that measurement by the help occupies most, that dispersion might be produced in a measurement 
result, etc., it had become a technical problem about automation of measurement a scale and to carry out as 
[ measure / to the inside of a short time / it / again ]. 
[0012] 

[Objects of the Invention] This invention is made in view of such a technical problem, and aims at varying 
in the inside of a **** short time and enabling it to measure the permeability of the mold after baking 
automatically that there is nothing. 
[0013] 

[Means for Solving the Problem] As indicated to claim 1, the permeability measuring method of the mold 
concerning this invention is faced measuring the permeability of mold, feeds a gas into the interior of mold, 
controls uniformly the pressure by the side of entering mold, and is characterized by calculating the 
permeability of mold from the flow rate of the gas at that time. 

[0014] And in the embodiment of the permeability measuring method of the mold concerning this invention, 
as indicated to claim 2, gaseous temperature can be measured and it can make as [ amend / a gaseous flow 
rate ]. 

[0015] Moreover, the permeability measuring device of the mold concerning this invention The gas feeding 
system which feeds a gas into the interior of mold as indicated to claim 3, The pressure gage which 
measures the pressure of the gas which flows a gas feeding system, and the control valve which controls 
uniformly the pressure of the gas which flows a gas feeding system, It is characterized by considering as the 
configuration which has offered a count means to calculate the permeability of mold from the flow rate of 
the gas measured with the flowmeter which measures the flow rate of a gas when the gaseous pressure is 
controlled uniformly, and the flowmeter. 

[0016] And in the embodiment of the permeability measuring device of the mold concerning this invention, 
as indicated to claim 4, the thermometer which amends a gaseous flow rate with gaseous temperature shall 
be offered. 

[0017] Furthermore, as indicated to claim 5, the permeability measuring method of the mold concerning this 
invention is faced measuring the permeability of mold, attracts the gas inside mold from the exterior of 
mold, controls uniformly the pressure by the side of mold appearance, and is characterized by calculating 
the permeability of mold from the flow rate of the gas at that time. 

[0018] And in the embodiment of the permeability measuring method of the mold concerning this invention, 
as indicated to claim 6, gaseous temperature can be measured and it can also make as [ amend / a gaseous 
flow rate ]. 

[0019] Moreover, the permeability measuring device of the mold concerning this invention The gas 
attraction system which attracts the gas inside mold from the exterior of mold as indicated to claim 7, The 
pressure gage which measures the pressure of the gas which flows a gas attraction system, and the control 
valve which controls uniformly the pressure of the gas which flows a gas attraction system, It is 
characterized by considering as the configuration which has offered a count means to calculate the 
permeability of mold from the flow rate of the gas measured with the flowmeter which measures the flow 
rate of a gas when the gaseous pressure is controlled uniformly, and the flowmeter. 

[0020] And in the embodiment of the permeability measuring device of the mold concerning this invention, 

as indicated to claim 8, the thermometer which amends a gaseous flow rate with gaseous temperature shall 

be offered. 

[0021] 

[Example] 

Example 1 drawing 1 is explained taking the case of the case where the permeability of the mold 1 which 
shows the basic configuration by the 1st example of the permeability measuring device of the mold used for 
operation of the permeability measuring method of the mold concerning this invention, and is shown in the 
right-hand side of drawing 1 is measured. 

[0022] The gas feeding system 2 is formed between mold 1 and the compressed air as shown in drawing I . 
In this gas feeding system 2 The bulb 3 which opens and closes feeding of a compressed air from the 
compressed-air side, and the pressure gage 4, The filter 5 which purifies the compressed air, and the control 
valve 6 which controls the flow rate or pressure of the gas which flows the gas feeding system 2, The 
flowmeter 7 which measures the flow rate of the gas which flows the gas feeding system 2, the supplied-air 
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valve 8, the pressure gage 9 which measures the pressure of the gas which flows the gas feeding system 2, 
and the thermometer 1 1 which measures the temperature of the gas which flows the gas feeding system 2 are 
offered. 

[0023] Moreover, in order to make the pressure by the side of entering to mold 1 regularity (namely, setting 
pressure), while having formed the control computing element 12 which controls a control valve 6 between 
the pressure gage 9 and the control valve 6 The flow rate of a gas when controlling the pressure by the side 
of entering to mold 1 by the control computing element 12 and the control valve 6 to regularity (namely, 
setting pressure) was measured with the flowmeter 7, and the permeability calculator 1 3 which calculates 
the permeability of mold 1 from the flow rate of the gas at this time is offered. 

[0024] Moreover, since it is measured as that to which the flow rate increased since a gas expands by lifting 
of temperature, and it is measured as that to which the flow rate decreased since the gas contracted by 
lowering of temperature, by the permeability calculator 13, it is made to amend a gaseous flow rate 
according to the temperature measured with the thermometer 1 1 . 

[0025] It faces measuring the permeability of mold 1 using the permeability measuring device of the mold 
which becomes such a configuration, changes into the condition of having closed the control valve 6 and the 
supplied-air valve 8, and mold 1 is set to the gas feeding system 2. 

[0026] And while controlling the flow rate (or pressure) of the gas which flows the gas feeding system 2 by 
the control valve 6 in starting measurement of permeability, it changes into the condition of having opened 
the supplied-air valve 8, the pressure of the gas which flows the gas feeding system 2 is measured with a 
pressure gage 9, a control valve 6 is controlled by the control computing element 12, and the pressure of the 
gas which flows the gas feeding system 2 is maintained to a setting pressure in the place where this pressure 
turned into a setting pressure. 

[0027] And the flow rate of a gas when controlling uniformly the pressure of the gas which flows the gas 
feeding system 2 is calculated with a flowmeter 7, and the permeability of mold 1 is calculated by the 
permeability calculator 13 from this flow rate, and it displays. 

[0028] At this time, temperature compensation is also performed based on the temperature measurement 
result of a thermometer 1 1 if needed. 

[0029] Therefore, permeability measurement of mold 1 will vary in the inside of a short time automatically, 
and can be performed that there is nothing. 

[0030] Example 2 drawing 2 is explained taking the case of the case where the permeability of the mold 21 
which shows the basic configuration by the 2nd example of the permeability measuring device of the mold 
used for operation of the permeability measuring method of the mold concerning this invention, and is 
shown in the right-hand side of drawing 2 is measured. 

[0031] As shown in drawing 2 , the gas feeding system 22 is formed between mold 21 and a gas bomb (for 
example, N2) 20. In this gas feeding system 22 As it is indicated also in drawin g 3 as the bulb 23 which 
opens and closes gaseous feeding, a relief valve 24, and the pressure gage 25 from the gas bomb 20 side The 
flow control valve (MFC; massflow controller) 26 which offered hydrometry section (flowmeter) 26b which 
measures the flow rate of the gas which flows control-of-flow section (flow control valve) 26a and the gas 
feeding system 22 which control the flow rate of the gas which flows the gas feeding system 22, and the 
change valve 28, The pressure gage 29 which measures the pressure of the gas which flows the gas feeding 
system 22, and the thermometer 3 1 which measures the temperature of the gas which flows the gas feeding 
system 22 are offered. 

[0032] In addition, piezo actuator 26c expands and contracts with a flow rate setpoint signal, and as shown 
in drawing 3 , the flow control valve 26 has offered control-of-flow section 26a which combined piezo 
actuator 26c and diaphram 26d, and it drives diaphram 26d in the passage closing motion direction. 
Moreover, the flow rate measured by hydrometry section 26b is outputted as a flow rate output signal. 
[0033] furthermore, between a pressure gage 29 and a flow control valve 26 In order to make the pressure 
by the side of entering to mold 21 regularity (namely, setting pressure), while having formed the control 
computing element 32 which controls control-of-flow section 26a of a flow control valve 26 The flow rate 
of a gas when controlling the pressure by the side of entering to mold 21 by control-of-flow section 26a of 
the control computing element 32 and a flow control valve 26 to regularity (namely, setting pressure) is 
measured by hydrometry section 26b of a flow control valve 26. The permeability calculator 33 which 
calculates the permeability of mold 21 from the flow rate of the gas at this time is offered. 
[0034] Moreover, since it is measured as that to which the flow rate increased since a gas expands by lifting 
of temperature, and it is measured as that to which the flow rate decreased since the gas contracted by 
lowering of temperature, by the permeability calculator 33, temperature is made to amend a gaseous flow 
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rate. 

[0035] It faces measuring the permeability of mold 21 using the permeability measuring device of the mold 
which becomes such a configuration, while adjusting the flow control valve 26 to the minimum flow rate, it 
changes, and a valve 28 is made into an atmospheric-air stripping side, and mold 21 is set to the gas feeding 
system 22. 

[0036] And the pressure of the gas which changes into the condition of having changed while controlling the 
flow rate (or pressure) of the gas which flows the gas feeding system 22 by the flow control valve 26 in 
starting measurement of permeability, and having switched the valve 28 to the mold side, and flows the gas 
feeding system 22 is measured with a pressure gage 29. In the place where the pressure of the gas which 
flows the gas feeding system 22 turned into a setting pressure, a flow control valve 26 is controlled by the 
control computing element 32, and the pressure of the gas which flows the gas feeding system 22 is 
maintained to a setting pressure. 

[0037] And the flow rate of a gas when controlling uniformly the pressure of the gas which flows the gas 

feeding system 22 is calculated by hydrometry section 26b of a flow control valve 26, and the permeability 

of mold 21 is calculated by the permeability calculator 33 from this flow rate, and it displays. 

[0038] At this time, temperature compensation is also performed if needed. 

[0039] Therefore, permeability measurement of mold 21 will vary in the inside of a short time 

automatically, and can be performed that there is nothing. 

[0040] Example 3 drawing 4 is explained taking the case of the case where the permeability of the mold 41 
which shows the basic configuration by the 3rd example of the permeability measuring device of the mold 
used for operation of the permeability measuring method of the mold concerning this invention, and is 
shown in the left-hand side of drawing 4 is measured. 

[0041] As shown in drawing 4 , while mold 41 is held in a chamber 40 and the interior of mold 41 is open 
for free passage to atmospheric air The gas attraction system 42 is formed between the exterior of mold 41, 
i.e., the interior of a chamber 40, and attraction Blois 43. In this gas attraction system 42 The attraction Blois 
43 side to the pressure gage 44, the leak valve 45, and the supplied-air valve 48, The control valve 46 which 
controls the pressure of the gas which flows the gas attraction system 42, the flowmeter 47 which measures 
the flow rate of the gas which flows the gas feeding system 42, the pressure gage 49 which measures the 
pressure of the gas which flows the gas attraction system 42, and the thermometer 51 which measures the 
temperature of the gas which flows the gas attraction system 42 are offered. 

[0042] Moreover, in order to make the pressure by the side of the appearance of mold 41 regularity (namely, 
setting pressure), while having formed the control computing element 52 which controls a control valve 46 
between the flowmeter 47 and the pressure gage 49 The flow rate of a gas when controlling the pressure by 
the side of the appearance of mold 41 by the control computing element 52 and the control valve 46 to 
regularity (namely, setting pressure) was measured with the flowmeter 47, and the permeability calculator 
53 which calculates the permeability of mold 41 from the flow rate of the gas at this time is offered. 
[0043] Moreover, since it is measured as that to which the flow rate increased since a gas expands by lifting 
of temperature, and it is measured as that to which the flow rate decreased since the gas contracted by 
lowering of temperature, by the permeability calculator 53, it is made to amend a gaseous flow rate 
according to the temperature of the gas measured with the thermometer 5 1 . 

[0044] It faces measuring the permeability of mold 41 using the permeability measuring device of the mold 
which becomes such a configuration, and changes into the condition of having closed the control valve 46 
and the supplied-air valve 48, and while setting mold 41 in the chamber 40 linked to the gas attraction 
system 42, it considers as the condition of having opened the interior of mold 41 for free passage to 
atmospheric air. 

[0045] And while operating attraction Blois 43 in starting measurement of porosity The flow rate (or 
pressure) of the gas which flows the gas attraction system 42 by the aperture and the control valve 46 in the 
supplied-air valve 48 is controlled. The pressure of the gas which flows the gas attraction system 42 is 
measured with a pressure gage 49, a control valve 46 is controlled by the control computing element 52, and 
the pressure of the gas which flows the gas attraction system 42 is maintained to a setting pressure in the 
place where the pressure of the gas which flows the gas attraction system 42 turned into a setting pressure. 
[0046] And the flow rate of a gas when controlling uniformly the pressure of the gas which flows the gas 
attraction system 42 is calculated with a flowmeter 47, and the permeability of mold 41 is calculated by the 
permeability calculator 53 from this flow rate, and it displays. 

[0047] At this time, temperature compensation is also performed according to the temperature of the gas 
measured with the thermometer 5 1 if needed. 
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[0048] Therefore, permeability measurement of mold 41 will vary in the inside of a short time 

automatically, and can be performed that there is nothing. 

[0049] 

[Effect of the Invention] The remarkably excellent effectiveness become possible to vary in the inside of a 
**** short time automatically [ since face measuring the permeability of mold as the permeability 
measuring method of the mold concerning this invention is indicated to claim 1 , and a gas is fed into the 
interior of mold, the pressure by the side of entering mold is controlled uniformly and it asked for the 
permeability of the flow rate of the gas at that time to mold / permeability / of the mold after baking ], and to 
measure that there is nothing is brought about. 

[0050] And in the embodiment of the permeability measuring method of the mold concerning this invention, 
as indicated to claim 2, the remarkably excellent effectiveness that it is possible to perform permeability 
measurement also in consideration of the effect by the temperature of the mold circumference at the time of 
measurement is brought about by measuring gaseous temperature and making as [ amend / a gaseous flow 
rate ]. 

[0051] Moreover, the permeability measuring device of the mold concerning this invention The gas feeding 
system which feeds a gas into the interior of mold as indicated to claim 3, The pressure gage which 
measures the pressure of the gas which flows a gas feeding system, and the control valve which controls 
uniformly the pressure of the gas which flows a gas feeding system, The flowmeter which measures the flow 
rate of a gas when the gaseous pressure is controlled uniformly, Since a count means to calculate the 
permeability of mold from the flow rate of the gas measured with the flowmeter shall be offered, the 
remarkably excellent effectiveness that it is possible to enforce the permeability measuring method of mold 
according to claim 1 is brought about. 

[0052] Moreover, in the embodiment of the permeability measuring device of the mold concerning this 
invention, as indicated to claim 4, the remarkably excellent effectiveness that it is possible to enforce the 
permeability measuring method of mold according to claim 2 is brought about by having offered the 
thermometer which amends a gaseous flow rate with gaseous temperature. 

[0053] Furthermore, the permeability measuring method of the mold concerning this invention As indicated 
to claim 5, face measuring the permeability of mold, attract the gas inside mold from the exterior of mold, 
and the pressure by the side of mold appearance is controlled uniformly. It becomes possible to vary in the 
inside of a **** short time and to measure the permeability of the mold after baking automatically, that 
there is nothing, since the permeability of mold was calculated from the flow rate of the gas at that time. 
And the remarkably excellent effectiveness of enabling the absolute-pressure relation of the gas in the case 
of a suction casting process to measure the permeability of the mold in the same condition is brought about. 
[0054] And in the embodiment of the permeability measuring method of the mold concerning this invention, 
as indicated to claim 6, the remarkably excellent effectiveness that it is possible to perform permeability 
measurement also in consideration of the effect by the temperature of the mold circumference at the time of 
casting is brought about by measuring gaseous temperature and making as [ amend / a gaseous flow rate ]. 
[0055] Moreover, the permeability measuring device of the mold concerning this invention The gas 
attraction system which attracts the gas inside mold from the exterior of mold as indicated to claim 7, The 
pressure gage which measures the pressure of the gas which flows a gas attraction system, and the control 
valve which controls uniformly the pressure of the gas which flows a gas attraction system, The flowmeter 
which measures the flow rate of a gas when the gaseous pressure is controlled uniformly, Since a count 
means to calculate the permeability of mold from the flow rate of the gas measured with the flowmeter shall 
be offered, the remarkably excellent effectiveness that it is possible to enforce the permeability measuring 
method of mold according to claim 5 is brought about. 

[0056] And in the embodiment of the permeability measuring device of the mold concerning this invention, 
as indicated to claim 8, the remarkably excellent effectiveness that it is possible to enforce the permeability 
measuring method of mold according to claim 6 is brought about by having offered the thermometer which 
amends a gaseous flow rate with gaseous temperature. 



[Translation done.] 



http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 6/6/2006 



JF,09-085386,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




-13 



[Drawing 5] 




[Drawing 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/6/2006 



JP,09-085386,A [DRAWINGS] 



♦<p %mm 




-35 



p) < 24 22 «fi*5ffcfr 



20 

[Drawing 3] 



^ 29 22 21 ** 



26 



1 



3ii 






[Drawing 41 



ASH 
40 



52 



-1 /<^rBHEK 



mm 



-53 



01a 4 



41 51 42 45 
— J>l<fi — J 



a 



43 



[Drawing 6] 
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u ^©4#©af*©jfcsa>£iss©fflma£#«>sc 

t £=m& 4 -r s i»&®afti&M££&. 

[ mm 2 ] su*©s£ z®m bx^toommzmiE 

4. m#&i£«£^ft*«#©K*£ffiU£T*EE*ft 

[iS5fc>S5] i«oiiAug*M£-*-&tcieiu isss© 

rtSB©S(,#*li§>©Jf §BJ: 0 ®? I l/-CgSSttHW©JKj£ 
-SKIWWU *©4tf©M&©iiiSS*>&»£!©«Mfi 20 
C 4*^4^5^<D3imSffl'J3e^ffi. 

[»3#1 7 ] &S©l*Jg|5©SM*£§SS©^g|$<fc o ®g I 
3£-T5E^it4. ^#!»3l^*ifcttS£U*©II2>*-;(£ 
*4t©««:©ijSfi*ffliM-rSSfisait4. SSfistKJ:*) 

s. 

[HI4Q9 8 ] ^ft©aacc j: o T*M*©*«*tiiET 

[000 1 ] 

S7Sl^as©3l^affl'JS*ffi*J«J:J>'3imgf.'J^S4cM 

40 

[000 2] 

( 1 ) itai4*5<t < . jSa©S«3. ggSteitfji^* 
*rf£C4. (2) JIWttJ»e*tt**T*C4. 

o) #s^i©jae. ^«c+^wx.?fsc4. (4) 

*««tt*Wr* C 4 . ( 5 ) fiHfiD D aCC.««»« 
SIS 3 ttO C 4 . ( 6 ) fHNMBSIMKXKH 4 

i56%l,>Ci, (7 ) £ffi-C*SC4. #4'*&tf&C 
4#-C#-2>„ 50 
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2 

C0 0 0 3]-eu-C. c©J:5tt«®IK:K*3h**fl: 

M©iims ; &«^mrfcjEJiL/r*j< c 4*5 D a pW©m^si 

[0 004] S£*. C©ct 9ttft£<!>9^&ftjiffirtC 

JEST* scissor, fttttt-eofc® (M««P«jR««tt> 
&i»tt«) <DMfmz$m-rz>Jj&tL-c. jis z 

2 6 0 3lcMMZtXtci,<D&&&. 
[0 005 ]C©JIS Z 2 6 0 3(t$IJ5£;**vCt<> 

[0 006 ] CC-C©jimS4«. -^©l^ll^^jiL 

-r -2>fc©-e*s„ 

[0007] 05«c^-rjima[K«s ion*. * 1 o 

2 * A*l/c*» 1 0 3 4. TffilCWM 1 0 4 

o*«i o 3^(cAn/cttsst?^M^ra i o smmz 

tlXl>2> K7A10 6i, 1 O3KK0ftl«M 
IS©Jff 107i. K^A 1 0 6{cm0-WW6^/cDj 

«»©rt« 1084. ntio7 icmmtz>=-ft^ v * i 

0 9 4. ,?109 i©BITmffi*t 1 1 0 ZftL 

xmffiLtcttMISil 1 1 4. 1 0 

ni i uctm htdms^m 1 1 2 
^-rfc©4^-3r*jo. rami i lKKtti i 3Z® 

[0 008 ] C©jl^iaii?^ll 1 0 Hi. 1 000ml 

©3Em»© 4 £ icy- yji*s»ih«ss-c*a io±o. 

0 5c miffi^, -e©JE^©t 4t?2 000ml ©£» 
*3 0 Om 1/s e c«±©jISTj||i3ffSfc©-C. fH. 
mt 2 4 B#rflr 2 5m mWT© K 5 Ait^S^WT -5 
©r*-5t, |5JD< J I S Z 26 0 3K.$mStltc 

mm&<D-o n mtwtmmmic >. -> x o @» p,n/ci#f4 
1 1 3©ji^g*iijs-r64i©4Lri,^. 
[0009] -7?. c©<fc ^ ^^a>©a^s^id3^ 
ft*. §l^£&£ffl#&i>fc©{co(,>r©jimg£iBij 
«-T'S<l;^«:ort>-5C4^6. *RSCcj; 0iat,»t©4 

[0010] -ec^?. -e©J«^«C«. ^5{C^L//cji« 
iCKStSl 0 l^ST^JgU. Setc^-TJ:^^. KM 
jgfi l l cc«. ^-x i i 4^/rL-r, «lfiROfctr>jj< 
>^iiCf4i i 5*mmi,x. K^Aioeoat-caa 

-SEE*-C3B»*e>«J«>5K»4l 1 5tciM0. -Jgft 
9 ( 1 0 0 0 m 1 ) ©^n#ffljfit- ■5B$ra (sec) * 
»J5E-r5C4Ccj:or. e>#>EEi**4l 15. ^«c^ 
■^«SfiRLfc^!©3i»S ; &«'J3tT5J:^ecOTU/c. 
[0 0 1 1 ] 

9 ft mrn&o) t- > *r > 5i*f4 * m t > * a9usw£Hit^ > 
ate ct vmmrnx , ^ # si«>/c«52©ame 



3 

-r 4 c <t«+^tcpitet?*s &©©. an£(cfii^ng«r 

SJ^3ICttfe>o£££D4t:<!:#*D 5 4C 

i 5 «:-r 5 c t mm t ft o x c 

[0012] 

[fPJI©Bfl<}] CCfJittiSKM^t 
ttSM^-Ciot, ^^©ISSUDjimKSrSS&ffl 
«:* OTffi < 3SB#|U)© 5 £ tc tf % < ffl'tiTCs* 5 J: 
^tC-TSC <t£S8*j£ 0T(,>4. 

CO 0 1 3 ] 

immittmz, sa^guscssttLri^j:^ mm. 
xmmx *) mvEjj *-mcmw b . -e© 1. 1 ©m&© 

)^fc6SIM©iii5lK£3j?«>4«fc 5fc LtcC 
L,Tl>4. 

[0014] *rux^ *ftwici%t>2>mm<Dm&&.mfe 

[0015]*fc, *^{C^toSHM<D®^KiSiJ^ 

(**39ft-r i. »#jMteJ&£ijfE*i4S«*© 
E**i>J^-r€.)E*it«f:, £t#&*&Jfc*iJ£*a4$U*©IE 
fifcHW-TSMfflPPi. ^©EE^rti-SteiMffiJ 
3ftTt>4i*©»{*©^S£$J5£-r4ifcSif<!:. ifcS 
iKtJ: 0 ffl'J5£bfcm<*©ffi*#. *E.HSf©3imS*tt»-r 

4ft»*©4-e & *.r i>4«BSi Lfc c & *<m. tux 
c>4. 

gi&ommmmiai^xit. m^m4K.sEnLx^i,j: 

3W*©aKK<fcoT^f*©^£1fiETr4Sait 
£-?-S/:*T t>4 fc© <!: -T 2. C t ifiX^ 4. 
[0017] #f6BJ&c^fc£|§£!©iim«iS'J5£ 

*mi£T 4 GCPSK L , ^M©rt§l5©^»5:^M©^g|5<fc <3 

#©^S*>6SI52©iim££5fc«t>4«J: 5(c bfcC 

c o o i 8 ] -eur. *mi<&%t>z>mm.<Dmm.m\jz. 
^(ommmm^^x^ it^6 cciBt&i,-ct,>4 <£ 

5(c. ^W<OUm.m\JELX^W<DVS.WL*miE-fi>£'> 
<,cu?cti>x%h. 

( o o i 9 ] * tc, *ffliK%t3*m§La>msfi&m&iii 
mu. «*«7«:iattor(,>4j:5cc. *M©rtgp©^, 

tt**a©^,*9!»3IT*ft|**3l*4. 



(3) !$&g¥9 - 8 5 3 8 6 

4 

jSKWSP S nr C > 4 <t * ©Stf*©iifc*£ffl')5£-r 4 
ifcStt <t . iifcfii ttC J: f3 !»J5£ L fcMtt©*** 1 6 ISM© 
ffifvg£St^4§m*&*^&*T(,>4#>££ U/cC 
<t=&#m<!:L/-Ct»4. 

[0020]fU, *^Hj(c^t>4HS©jiMgi8'J5e 
5ic. ^ft©aS(Cj:orfv<*©iiKS ; &1 I iiE-r4Sai+ 

£-e&;tTt,>4fc©<fct4C£#rs4. 

[0 02 1 ] 
io [HJ6W 

0 1 «2(E^BJ(c^<D4^S©ji»S?i | J^i*©*«g(c<ie 
fflS 4a4$IS!©)i^ffiS'J^B©^ 1 HiSWcJ: 4S* 
mf8L*7fi? fclOTSoT, El 1 ©*ffliJK7K-ri^{ 1 ©ii 

ms^js-t 4*§£*wc i o t sftwr 4. 

[0 02 2] iai(C^L-ri,!.4«fc^iC > £|g!l £ffifB£ 

^,i©ia-c»^)iiiii&JS2*5S:we>n-c*j'3 t c©»*jM 
^2{c«, ^©)Eiffi£»<>>e>. E*ia«<E>iJMft*ii 

20 ffS?-* JU*5&. Mfrj£*Sm2£^ft4»f*©ijiES& 
t, » L> «EE***IJflI-r 4 MflP^F 6 i . 2 Zffitl 

4m»©SKS ; &S!l3E-r4S6Sit7 i. ^im^8i. 
ai*&^2 4S£n4^©£E^*S>JS-r4ffi^H-9 i. ^ 

{*&*SS2 *ssn4m»©taa: ; &ffliJ5£-r4iaan- 1 i * 
[0023] BE^ttgifijffli^ei©^^ m 

Ml©A0fW©EE**— ffi (-T^*>^. iSSIE^) tc-r 
4/cJ*(c$lJS|I^ 6 «rSUS5-r 4SlJ®I?S©g 1 2 #19:Wr * 

4 1. «tc . i ©a*3 fflj©n * *wmmmm 1 2 *j j: 

-CO4<b#©m{*©fiS* ; &tSaift7{C«t0i'J^br. c 
©i *©^©Sfe«*> 1 ©iIf*&*2j<tf>43iSvS 
ftJWl 3*-&)5r^r04. 

[ 0 0 2 4 ] */c. SS©±^iC £oTm<*#J&3ST4 

©-cssai&JitAi/fctciL/ritffl'Jsti. ?aa©®T«: 

J:-jT^3!)iiRiffiT4©-ei}iEa*5^b/cfc©i bTtt 

«'J3n4©-c. ai^sgt»si 3-c«assti i-cs>m 
4. 

40 [ 0 0 2 5 ] c ©«fc ^ ^c^^ttc ^ sH§i!©jiMe[«>J5£SI 
S ; &«ur^Mi©ji«S ; &S | J^-r4(ci^Lrtt. » 

#6fc<fctf3^#8£raCfctt««Cl,-C. »f*^«2 
tcHSl *-fe» 1-^4,, 

c 0 0 2 6 ] *lx. mfp.&vmmzffltirtzic&tc 

0, $W^6(c t l:-p-CM<*^^2^iJitn.4m<*©SSfi 

*0 W jH^H 1 2 CC i: 0 $U^^F 6 * flHKSl b r . Stf*i£!S^ 
50 2 =& ifcft 4 «ft©E* (c»}$-r 4 . 



(4) 

5 

[0 02 7]-eOT. »#38B*2*«hS*flKDEa 
£— 3£tC $tl@P L/ r C > -5 <!: & ©fW*©i&fi£ SiESf 1 7tC<fc 
0 C ©iffififr <E>iimKIt£23 1 3 tc J; K> mm 1 © 

[0 028] coi#. <&5tcj£>G-csait 1 1 ©ffl'Jfi 

co 02 9] u/cAi-^t:, mmi<Dm%&®mt&W)ft 

[0030] g|l$Sff!l2 10 
fl! $ ft 4 MBOilftUKaSttHOft 2 Xtt'ffl tc ct 

flteSfcTjvrfco-ca-o'c. ia2©*ifj{c^-r^S2 1© 

[003 1] !22tC7jVrJ:5tC. HS2 1 <t^X^>-< 
(Wt«, N, ) 2 0«h©m-cm»jt*&^2 2*SRC*6 
ftTfcO. C©^ftjH*&S2 2{C«, -£©:tfX#>^2 

oflwa^. m»©^ ; feKH-rs>'^^2 3 yy- 

7#24i, ffi^y-i?2 5<k. H3tC*>7iVr«fc5tC> 

2 2 *SKtlS»(*©iS6S**lHai-r S3£S*« 20 
SB (iftMM&ft) 2 6 &*s£Vm.&mtem2 2*ifcft* 

^©^s^S'j^-r-ssfeBi'j^sp (ssatt) 2 6b^ 

ft*;fcS£fi3iiJIB)# (MFC : v^7P-3>ho-7) 
2 6<t. «J»)«*.*F2 8&. m<*JH*&S2 2*jiSnsm 

<*©)E*4i'i5c^-s)i*st 29i, &#mmm 22%* 
fts^f*©sfi ; £«'J5£T£Sffitt3 1 

[003 2] Ajtfc, 8kBMfll0F2 6 03 ICjjk? <fc 5 
tc. Ki'/TJfsi-J 2 6 c <b^-f1»7-rA2 6 d 

fi!9:5£{S#tC J; 9 fxVT^^^x-^2 6 cfttyNlls 30 

fc. jjfefiffl'j^sp2 6 bt?sij^3nyc?jfefi«. sfcatfewt 

[0 03 3] 3 E&tf2 9 «tiiSS$IJ^2 6 i© 
IWtci*. HS!2 l©A9ffl'J©E;*j£-5£ tt 

tcT&fc*tc^s«#2 6©ifcs*r#8B2 6 
azm®?zmwmnm3 2*mtt-c$>h±&t,c. mm 

2 1 ©AO fBJ©EE£i SfflflPttlMI 3 2teJ; UtftBMiHPF 
2 6©iSSflCTgP2 6 atCfcO—S ("Ttttoft. I95£EE 

ti) (c*ijspuTc»ait©SM*©fiSES*fitefi«ifiai^2 6 40 

©ifc«flW5£SB2 6 b tcJrO S'JSUr. c©<t £©Si<*© 
ffi«7!P 6^532 1 ©ii^g*>J?J?)4fflmSitSCS3 3 £ 

[0034] sfc. aueojj^Kjco-cfliftj&iRHr* 

©fjjfcg *«f A L- fc © i L T 9HM 3 ft. iSgOfiTCC 

«t -? r^ft *«iRfflr s ©r»s*J«d> l- tc i> © <t u x it 

ffliJ3ti.5>©-C. M»KfHM*3 3rtt»K{c«fco , raM* 
©iJSfi©ffliE*?f 5 «t 5 tc L ri »S . 

[0035] c©«t 9<c«fiS«:ai»ffi(oa«K«i3e« 



W9-8 5386 
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SiMffll#2 6£«<Ei£StciHSSELT*s< i^iC^^SA 

#28 *A«&t»«"J{cur t %&mi&m2 2 t,cmm2 1 
[ 0 0 3 e ] -eor. a^©«je* 

9, «EfiSfl®#2 6CCJ:-3-CSW*eS^2 2 &ifcft-2>3l 
<*©ifcfi (ttl>U2BEA) *f&lH8TS<h&tcgj9@*# 
2 8 gfllSUMtCttOftAfcittKCC Lr»»5H^2 2 * 

: fon*>$t.w<Dmi*E.M\2 9 tc «fc o «su m.&mte 

& 2 2 *WDnZ>%&<omi1fiWCm.E3] tt£-,tctZ*> 

-c. %m\tkw& 3 2 tc <t ►} »a*ijiai# 2 6 £3hw u-c . 
2 2 «ri*n««f*©ffi**«3eE*«:ii»r 

s. 

[ 0 0 3 7 ] -e L-C. 2 2 *mtlZfM*<Df£ 

2 6 ©ifcSa'JJESB 2 6 btCfcO *Jt>, C ©iJiES^ f>il^ 
SltS«3 3tC«fcO»S2 l©3l£tfi*it»l,-5-L>-C3l 

[0 03 8] C©i#. j&gfcj£C-rSS*iIE£MT 

[0039] bfc*io-c. »M2 1 ©ji»ai'j5E«eiai 
wtc-e-L-c^H©^ ^tcii^o^^ < ft 5 c <t*i-c# 

[0040] mnms 

04 «*!6WK:^*>S^©a»K«fJ3e^S©IIJS0cffi 
ffl 3 ft 3 £§§»© iiMSS'J^^S©0 3 9EttW«: «fc SS* 
#j££7jrf 4>©-C&o-t\ S4©»Jtc^-rifS4 1 © 

[0 04 1 ] @4{Cm'TJ:^«: > »S4 1B?t>A4 

orttciix^sft. mm4 1 ©rtsu«AmtciiaL-cc^ 

i«tc. HM4 l©^SB^!feft^5 v i'>^*4 0©F«ia5<t 

©Sl-rcir 4 3 i©rarm<*®?l^4 2*J|awe>ftr*j 

. C©^»[R5I^4 2tC«, ^-©®?|^nT4 3«J* 
6. JE^y-^4 4«b. 'J-^45i, jH^?4 8 
i, »»®§l^4 2 *«tl4a*©EE**«lttri-4W» 
^F46i. m&mt£m4 2Zmtl2>%.i*<Di&& : $:®iM? 
-2>?iSfiH-4 7i. »i*©?l^4 2 *jj£ft*«<*©)E^J* 

m&rzmm* 9 <t. m»®?i^4 2 *j*n*aflE© 

[0042] iJSfitt4 7 iJE*lt4 9 i©HtC 

«. mm4 i ©fcBfflij©BE^*-^ (r«cto%. ^se 

Aiiawrast^tc. »M4 i ©ffiffiij©n^**w«S[ 
H5 2*$«fca : $w#4 6«c«fco— m (-r^c*5^> 

^J) tC$IJjfflILrt»Siif©^©iSfi ; Sriifefitt4 7{Ccfc 
*) S'JS 0 T , C © i t ©aft©ifcS#> 6 US 4 1 ©iifi 

tt**»4a«flttt»S5 3**tt*rt»*. 

[ 0 0 4 3 ] aS©±^K J:->TStf*«§g-f & 

©riiSfi^ifAL./cfc©i briti'ISft. SS©fftTtc 
ck -o rSvt**iiRffi-r -5 ©-cffis*^^ l /c t © £ b ri+ 

SiJ$ft^©r. ji«ttft»S5 3 1 tC«t n 



[0 044] C ©«fc 5 UWmctS. SttMCDjl^SS'JS^ 

8P# 4 6teJ: 4 8 D fctJMBK: b r . Svffc® 
?l^4 2tcSSSWcft>^4 0F*|K:SIM4 l£-tz-;» h 

T^i«cc»S4 i©rtgfl£*mcc&auft:i#££-r 
c o o 4 5 ] ^ it . a»a©»j3££M#}-r 

9, &.1\7aT4 3 *f»S-tt4±#{C. j£fv#4 8£ 
WfliP^4 8K«fcoTaM*»9l*4 2«ri»*l*a# 
©iifcfi (tti*l/ttEA) «M»0, SU*8»3lifc4 2£jjlE 
tt4»#©K#&ffi;*Jlt4 9(C«fcDa>J^U £W*3RSIJii 
4 2 *l£tt 4£U*©EE?7#i95£!I # iftofciC •ST. 
$U8P«gSI 5 2 «C «fc D 4 6 ftMftl b r . I 

[0046]*l/t, &{^?l&4 2*^ft4£U*©EE 
#*-£Kf!HJ®0Ti>4£S©m#©afi£Sf£Bit4 7 
set c©^a*^a»a§t»s5 3 Kj: K>mm 

[0 04 7] C©£$. eMUCJtJUr. SKft5 1{Cj; 

[0 04 8] Lfcrt^T. HM4 1 <Diim«iM5£ttea& 

4C££fc.5. 
[0 049] 

[»»©»*] *&wKmt>z,mm.(Dmm.m.wmj}& 

©H**-^c$lJfflJU, *©£#©»&©««*> ^ii&Si 

a& Buntc-e- l-t@< memo s % ca*6o# % < an 

[ o o 5 o ] -ei/T, *^ajtc^fe*^S©ii^,SWS 
^©UltaiE&Kfcu-a*. fi*ii2(ci2iSU-ci,^J: 

[0051] sfti. *^Bjcc^t>s*M©jimsa'j^ 

Htt. »*J«3«:Ktll/-C(r»*J:9K:. HM©rtgP(c« 

tttc «t o mm l ftjn(*©«*ft> e>«Ba©aais* w»r 

58tlMM££^&;iTl>5fc©£Uft:a><=>. sJWBI He 

iets©»s!©3i^aa'js^ffi5riisfi-r sci #pi»t» 

4 £ t, O * 0 < flHifcaMWfc ft: 6 5 *iS. 
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[0052] *fc. *&mm*>zmm<Dm$m.mmm 
m.omMmm.K. & i > r » . t 4 «c eut u r u 5 <t ^ 

K. ^©SSiCfco-cmftOiiiifi^ffliE-rSiaSIt* 
•?-&x-ci,>S*>©£-f 4c£«:J:oT > iB:*3l2 ftfs$E 
©ISM©iim£«'JS;fr££*lJ&-f £C £*5nJ#&-C*4£ 
0>5*b<«ftfc$Jii#fcft:6;*ti4. 

[0053] 3 #mwici&ii2,mm<DM%,8.mm 

Jsm*> fS*«5(cfHSSLrt^J:^{c. £!§2©jl«g 
fci'JS-rSKIsSU HSt©rtSP©»»«rHS©J1-S|JJ: 0 
10 «3ILTt^ttiflH©E#*-je«:«IWU -e©£^©a 
(*©«ffl*>6HS©ji^S^a>-SJ:^CcL/ft:*>6. & 

ssa©SFS!©ji«af* aiftwtc-e i^-css < mmo 9 ^ 

CC«6o#^<a'J5£-rSC£*ipje6£^c«3, U*>*>. K 
? l^jS©RR©Mi*©ilS>PtII*IJ8^ra DttSg-C©HM© 

msm^mmt z> c £ # *j «e s £ t » 9 * u < «n/c 

[ 0 0 5 4 ] -e l-c. *^Bj«:^t)-sgis©3i»aaiJ5£ 
^©SISfiJSaKfc^rti. fS^etciatSbrc^j: 

^{C. ^©sa4aiJ5£L/-C»f*©^fi*ffliE-r*J:^ 

20 (c%rc£«:i:r>-c. §mmK.*st>-}zmmmm<D&&tc 
j: 6S?»* u tcmtmmmzft *> c £ *i nrsi-c* 

-5£t»-5#L/< «n/c?Stl^fcft:6Sti4. 
[0 05 5] ^9HltC«43«»3a(D»AKai^ 
BW. it^7KfeSgL/-Ct>-5J:^«c l ilM©rtSP©» 

f**^M©^a5*o©?irsmi*®?i?s£. 
*ijsns»<*©K34«J5£T*ff*w-£. awwwi** 
an s^(*©e^ % -^tcfufip-r ^*u®# £ . ^i*©n 
micmwztix^z £ ^©^©iiEs^iijs-r-s 

SSSgt£ . 8S«§ttC =t 0 «"J5E 0 ft:Mf*©i)KS*' 6 »M© 

30 ii«s*«-»-r 4«-»#a*-e«c*-c(.»4 &©£ b/c^ 
6. s«^5«:iai£©iis©ji^sa'j^s*ilJig-rs 

S. 

[00561-eit. *ftwic&t>z>mm<DmMi.m.wm 

^{C. ^©SSfc^oT^WjJfeS^ffliE-rsjaSit 
£-&£r;l-Ct,>.54>©£-rSC£K:«fc-?T. lf*^6(Cl3 
^©^©iimffiWJS^Fffi^r^r 4 C £ # nJfi|-C* 6 

40 [0S©K*^SiHJ] 

[0 1 ] *»WJc«*>sa®l©iWWt«iJ3£*»0*WK: 

[0 2] *^Bj(c^fc^nsy©iiMSa'J^S©*iSK: 
mm 3 tv 4 *M©jimss. | J^a©m 2 !»* wc <t 4 a 

[0 3 ] m 2 rffli>fc«««W*F©*i jg^^t-i^Bjat' 

[14] *&wt>c&t>mm<Dmin&mm?i&<£>9mic 
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